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INC i OEN7

Hot sewers ( v a 3 c r measured w i t h i n lc % of the L o w e ' E x 5 ' o s
L e v e ' ( t . E . L . ) were d e t e c t e d d o w n s t r e a m of Desa't~e"t 233

B A C K G R O U N D

•r ja s: y e a r s , the MCB department had been a s i g n i f i c a n t c c . - t - i -
b u t o r to a series of flammable organic f i r e s and e x s l c s i o n s
w h i c h occurred in the p l a n t sewers. CEA 3322 - MCB £er. zer. e
R e d u c t i o n - addressed t h i s problem by p r o v i d i n g new f a c i l i t i e s
to remove free organics from waste water l e a v i n g the d e p a r t m e n t .
The waste water f a c i l i t i e s contain three major p i e c e s of e q u i p -
ment: C o l l e c t i o n Pit - Item 182, Heavy Layer Pump Tank - I t e m
190, and the C o l l e c t i o n Tank - Item 18?.

The purpose of the C o l l e c t i o n Pit is to c o l l e c t , c o n t a i n , and
g r a v i t y separate all process f l u i d s draining from the "CB and
M u r i a t i c Acid (Department 218) ope r a t i n g f a c i l i t i e s . T h e p i t
is made up of three compartments (Figure 1). The f i r s t com-
partment c o l l e c t s flows from the process d r a i n s y s t e m I n c l u c i n g
the benzene contaminated streams coming off the benzene - water
separator d r a i n leg and vent scrubber. The o r g a n i c waste streams
e n t e r i n g the f i r s t compartment are r o u t i n e l y pumped to the
C o l l e c t i o n Tank for further separation. T h i s f i r s t c o m p a r t m e n t
over-flows i n t o the i n t e r m e d i a t e compartment of the C o l l e c t i o n
Pit d u r i n g h i g h flow rates.

The i n t e r m e d i a t e compartment re c e i v e s the flows 'rcm the a rea
d r a i n s and Department 218. Under normal c o n d i t i o n s , t h e s e
flows are r e l a t i v e l y low, and the e n t i r e stream o v e r f l o w s to
the t h i r d compa r tmen t where it is separated and p u m p e d :c i t e ^ s
190 and 187. However, a h i g h load c o n d i t i o n can occur when
Department 218 is drowning a c i d , or w i t h a heavy r a i n cr l a r g e
s p i l l . Under this c o n d i t i o n t h e p i t pumps can't keep u p w i t h
flow and the l e v e l s in th« i n t e r m e d i a t e and t h i r d compa r fren t s
rise u n t i l t h e h e a v i e r water phase b e g i n s u n d e r f l o w ing tc tne
- ' a" t sewer (Figure 2) .

Tire t h i r d compartment of the C o l l e c t i o n Pit s e p a r a t e s th« c v e -
f 1 ow from the i n t e r m e d i a t e compartment in t o a l i g h t anc "eavy
layer. The compartment is l e v e l c o n t r o l l e d by p u m p i ng ou: t-e
heavy layer (containing mostly w a t e r , but some M C B ) to the
Heavy Layer Pump Tank (Item 190). The l i g h t benzene l a v e - i s
c o n t i n u o u s l y pumped to the C o l l e c t i o n Tank (Item 187). - s ;-e
v i c u s l y m e n t i o n e d , d u r i n g p e r i o d s o f h i g h l o a d i n g , t h e e~"s
become overloaded and the water phase u n d e r f l o w s out f'c- :-,e
i n t e r m e d i a t e compartment.

The second piece of equipment of the waste water f a c i ' i t i e s 's
the Heavy Layer Pump Tank (Item 190). Most of tne c c l ' e c t e c
waste water is pumped to t h i s vessel from the C c l l e c t ^ o - ' ' : .
Heavy l a y e r o r g a n i c s (MCB's) are r e t a i n e d in the hotter. c ;;-
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a-i t - a n s f e r - e d i n t e r m l t t e n t ' y to the C c ! ' e c t ' c - T a " < . "-, e ~ a t e -
jiase £ron I t e m 190 overflows ccn t ; i-uou s i y :c the ? ' a n ; se«e-.
'his is the second p o i n t at w n i c h acueous w a s t e s can e x i t t " e
: ' c c e s s a r e a . A n u c l e a r d e n s i t y m e t e r I n s t a l l e d I" the c v e r « ; o w
' s c e s i c i e d t o a l a r m when a h e a v y l a y e r i s d e t e c t e d a n d c i « e r t
t"e s t r e a n back to the process sewer.

T h e t h i ' d p i e c e o f equipment i s t h e C o l l e c t i o n Tank ( I t e m !87)
!see F i g u r e 1). The vessel receives waste s t r e a m s p u m p e d *ror-
t h e f i r s t a n d t h i r d compartments o f t h e C o l l e c t i o n P i t . T h i s
v e s s e l i s d e s i g n e d t o separate t h e l i g h t a n d heavy l a y e r c - g a n i c s
from the aqueous phase. The l i g h t layer o r g a n i c s o v e r f l o w c o n t i n -
uously to the Overflow Receiver for r e c y c l i n g i n t o the process.
The heavy layer is retained in the bottom of the tank for f u r t h e r
processing. The aqueous layer flows c o n t i n u o u s l y to the p l a n t
sewer. T h i s is the t h i r d and f i n a l p o i n t at w h i c h wastes enter
the plant sewer. A nuclear density meter also monitors t h i s flow.
On a h i g h . or low density reading the stream is d i v e r t e d to the
process sewer .

D E S C R I P T I O N OF INCIDENT

The MCB d e p a r t m e n t had started up at 7=30 p.m. on A p r i l 28. The
department was coming off its spring turnaround and p r o b l e m s de-
veloped w i t h the c h i l l e d MCB (mono) r e f r i g e r a t i o n system. The
system, w h i c h s u p p l i e s coolant to the HC1 off gas coolers, could
not be started up due to a c h i l l e d mono pump seal f a i l u r e and
l e a k i n g block valves. The decision was made to continue r u n n i n g
u n t i l r e p a i r s could be made in the m o r n i n g .

w i t h the r e f r i g e r a t i o n system down, the benzene and MCB c o u l d net
be adequately condensed out of the HC1 gas stream. As per s t a n c a r
p r o c e d u r e , the contaminated gas was d i v e r t e d to the HC1 a'ownirg
jet system, w h i c h scrubbed the gas to the sewer. The d e p a r t m e n t
c o n t i n u e d to operate in t h i s manner throughout the n i g h t and up
u n t i l the t i m e of the incident.

The next morn i ng, act i v i t I es to change out the c h i l l e d mono
began. D~ue to the leaking block va-lves, the f i r s t step was tc
c - a i r the *CB coolant from the system. At 8:CO a.m., the *CB
from the h i g h stage cooler and a s s o c i a t e d s u r g e tank was c-e'*ez
to the process sewer system.

At approxima t e l y 10:30 a.m., a d i c h l o r odor was detected c o m i n g
out of box 33-8, located downstream of Department 233 ( F i g u r e 3} •
A gas tester analyzed the vapor at 40% L.E.L. (a c o n t i n u o u s
sewer a n a l y z e r w i t h alarm is located in' the D e p a r t m e n t 233 c o ^ t - c 1

'co-:. However, it f a i l e d to i n d i c a t e any Hanmables.) A s e s a r t ~ e n t
s u r v e y was q u i c k l y i n s t i t u t e d to d e t e r m i n e the source of the c - c a i ; c s
:r :he sewer. No organics were seen in the u n d e r f l o w from tie
C o l l e c t i o n P i t . However, a heavy o r g a n i c l a y e r was founc :n the c s -
c h a r g e stream of f the C o l l ec t Torf'Tank ( I t e m 187). The r u c ' e a r £e~s"ty
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~ e t e r had f a i l e d to detect tne heavy l a y e r a-.c t" u s t ~ e s : ' e a ~
« a s c o n t i n u i n g to flow to t". e p l a n t sewer. At !C:^C a . "n . :Ke
s t r e a m was m a n u a l l y d i v e r t e d to the p r o c e s s sewer, * rt i c (•: 'lowed
t c t h e C o l l e c t i o n P i t . B y 1 1 : 1 5 a . m . , D O X 33-B h a d cooled t c
' :% I.E . L .

it a p p r o x i m a t e l y 12:30 p.m., D e p a r t m e n t 221 c a l l e d D e p a r t m e n t 2 33
tc report a hot sewer next to t h e i r r a i l r o a d t r a c u s . The sewer
r e g i s t e r e d 90% L.E.I. Department 233 p e r s o n n e l began a n o t h e r
survey a n d discovered a l a y e r o f l i g h t o r g a n i c s e x i t i r - g w i t h
the aqueous phase from the C o l l e c t i o n Pit (as the r e f r i g e r a t o r ,
system was s t i l l down, HC1 off g a s stream was s t i l l b e i n g d r o w n e c ; .
At 12:57 p.m., the fire w h i s t l e was sounded and a sewer emergency
was dec 1ared .

The reason for the sewer contamination was not r e a d i l y a p p a r e n t .
However, it was known that organics were c o n t i n u i n g to be fed to
the collection pit via the Department 218 drowning jet. In order
to stop t h i s flow, preparations for the shut down of the c e l l
house/MCB flow t r a i n began at 1 : 1 5 p.m. At 1:40 p.m., the MCB
c h l o r i n a t o r s were shut down. By 2:37 p.m., the f l a m m a b i l i t y at
sewer box 33'B had dropped from over 100% to 10% of the L.E.L. At
2:55 P.m., the level had dropped to 5% and the all c l e a r was
s!gna1ed.

F I N D I N G S .

1. ^his is the first flammable sewer i n c i d e n t that has o r i g i - ^ a t e c
from Department 233 since the new sewer system i n s t a l l a t i o n was
completed in February 1982. By comparison, there were seven
sewer i n c i d e n t s attributed to Department 233 l n 198! and 12
i n c i d e n t s in 1980.

2. A p p r o x i m a t e l y 500 gallons of MCB were d r a i n e d from the ch :l'.ec
mono system into the process sewer. T h i s was enough to ove--
load the retention capacity of the C o l l e c t i o n Tank ( I t e m 18?)
causing the f i r s t i n c i d e n t . (Item 187 a l r e a d y c o n t a i n e d M C B
collected from the turnaround c l e a n out.)

The nuclear density gauge i n s t a l l e d on the water u^d
of Tank 187 did no.t detect the MCB f l o w i n g w i t h t"e w a t e r .
The organic pha-se was not of s u f f i c i e n t q u a n t i t y to chance
the f l u i d density enough to a c t i v a t e the i n t e r l o c k . T h i s
is the second time that the i n t e r l o c k system has f a i l e d to ce-
tect and d i v e r t organics.

It is e s t i m a t e d that 2-4 gpm of benzene and MCB were b e i n g
e n t r a i n e d w i t h the HC 1 off gas w h i l e the ref r i ge --a t i on sys:e
was down. T h i s organic load to the sump c o l l e c t i o n syste^
is sem i - rout i ne , since it occurs whenever t h e r e are
w i t h the HC1 cooler/refrigeration system.

C£R

CONFIDENTIAL t2-CV-204-WDS
EPVCEFRO COPPER/EIL/PCB ATTORNEY WORK PRODUCT / ATTORNEY CLIENT PFIVIIZGE



: s e - : " - e « t cat a

;. i e i n t e ' - i e C i f i t e cc~:a':~er.t c o n t a i - e s a ; c 11 c "• ' a v e ' c '
co-ten an<; 5 ' a v e 1 v a r v i n g s e t * e e " c - e :c two * e e t c e e : .
7 n ; s l a y e r -educed me r e t e n t i o n t • -i e i n : r e co~:ar-T,ent
sy 30%.

r. so c - g a r, ; c s w e r e detected l e a v i n g the c c 1 ' e c t : c • : ' t c > ; - : - > c
me f ' r c t i - c i a e n t . A s a m p l e of me ' i g f t o r g a n i c l a y e r
i'n t.", e pit was taken s h o r t l y a f t e r the second i n c i o e - t . T n e
o r g a n i c l a y e r had a s p e c i f i c g r a v i t y of 0.566. An i r - d e p a r ; -
<T e n t GC a n a l y s i s gave a c o m p o s i t i o n of 55% b e n z e n e , a n c - 3 z
M C B .

7. There is no s i g h t g l a s s or other means to d e t e c t the l e v e l
of the heavy layer in tank 18?.

8. It r a i n e d the morning of the i n c i d e n t . T h i s c o n t r i b u t e d to
t h e c o l l e c t i o n p i t loading.

C I S C U S S I O N

The D e p a r t m e n t 233 waste water f a c i l i t i e s are d e s i g n e d to remove
organics from the aqueous phase via g r a v i t y separation. The
l i g h t e r t h a n water benzene l e v e l floats to the top ana is r e c y c l e d
back to the process. The heavier than water MCB l a y e r s e t t l e s
to the bottom of the c o l l e c t i o n v e s s e l s and is e i t h e r recycled
or drummed off. The water layer, r e l a t i v e l y free of o r g a n i c s ,
is a l l o w e d to flow into the p l a n t sewer. At the t i m e of the in-
c i d e n t , it appears that a series of events led to the c r e a t i o n
of a . n e u t r a l buoyancy organic layer w h i c h flowed out the c o l l e c t i o n
p i t w i t h t h e aqueous layer.

In o r d e r to create a neutral buoyancy l a y e r , three c o n d i t i o n s
m u s t be met: 1) benzene present in s u f f i c i e n t q u a n t i f y ;
2,! MCB present in s u f f i c i e n t q u a n t i t y ; and 3) a m e c h a n i s m
a v a i l a b l e to mix the two c h e m i c a l s . All three of these c o n d i t i o n s
were m e t d u r i n g t h i s i n c i d e n t :

1. Benzene had been present in the sewer system s i n c e s t a r t i n g
the n i g h t before. It was c o n t a i n e d in the HC1 off gas be'-c
scrubbed by the d r o w n i n g jets. The benzene had been se:ara:'n?
from the water layer e f f i c i e n t l y ell thrc-gh t~e " ' c r, t, =s -c
benzene w a s o r i g i n a l l y detected i n t h e water u n o e r f l o w .

2) MCB entered the sewer system when the h i g h stage cooler anc
the surge tank were d r a i n e d that m o r n i n g . However, t h i s d'c
not p r e s e n t any " i m m e d i a t e p r o b l e m s i n c e the benzene ana "C:
f l o w s r e m a i n e d separated. The benzene flowed i n t o the ; >-. t e --
m e d i a t e ccrpa r tmem , where it separated from me w a t e r p - a s e
ard overflowed i n t o the t h i r d concartment. The *CB d r a w e e
:-to the f i r s t compartment, where it was punpec to the cc' ect
tan* (see r i g u r e M.
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;. 7 -, e : - '• ' d c c n c i r i c n , m i x i n g , «as - e ; ~ - e r :-e - C 5 •" ' ' : e c :-e
c o l l e c t i o n :ank and began o v e r f l o w ' ~ g t h r c * g ~ : ̂ e « a t e - c » : -
let tc the'?! art sewer. To p r e v e n t tie «C3 f-cn e-. t e ' - c :~e
p l a n t sewer, it was d i v e r t e d to t n e process sewer * -. e' e i:
f l o w e d to tne f i r s t c o m p a r t m e n t c? :^e c o l l e c t i o n ? i t . U0v.eve
t "• i s ccnparrment was a l r e a d y f u l l of * C 8 . '»':*• t" e aoc i' o' zf
'".e r e c y c l e flow, the NCB r i c h p h a s e o v e r f l o w e d to t^e ' n t e - -
T e s i a t e compartment, where i t - m i x e d w i t h the benzene *rcr :-«
d r o w n i n g jets. The buoyancy m i x t u r e t h a t w a s p r o d u c e d u n d e r -
flowed out the compartment w i t h the aqueous phase (see f i g u r e
5) .

Tne presence of a layer of s o l i d s in the bottom of the ;n;e rmecio:
compartment probably worsened the condition to a degree. Howeve-,
it is f e l t that organics would hive flowed to the p l a n t sewer even
if the compartment had been clean.

The nuclear density meter failed to detect HCB coming from the
separation tank and di v e r t the stream to the process sewer. How-
ever, if the interlock had functioned as d e s i g n e d , the nCB would
have been a u t o m a t i c a l l y fed to and mixed w i t h the benzene in the
p i t . The purpose and function of t h i s interlock needs to be re-
e v a l u a t e d .

R E C O M M E N D A T I O N S
1. R e v i s e the operating procedure to not k n o w i n g l y drop h e a v i e s

(HCB) to the sewer when there is a h i g h benzene load to t^e
se/rer. MCB may be dropped if it can be d e t e r m i n e d t n e r e is
enough room in the collection tank to hold the drop. Commu~!-
cate t h i s procedure to all associated production p e r s o n n e l .

R e s p o n s i b i l i t y : Production
T i m i n g : Comp1 etc

2. Provide a s i g h t glass on the c o l l e c t i o n tank 187 to m o n i t o r
the heavy layer level.

R e s p o n s i b i l i t y : TSO
Timtn'g: Design package-by J u l y 15, 1583

3. Clean the s o l i d s out of the i n t e r m e d i a t e conpartment. 5ec.-
routine visual inspection to develop adequate clean out f~e-
quency .

R e s p o n s i b i l i t y : Production
T i m i n g : Clean out complete. Clean cut sc^ec^'e

developed by A u g u s t 1, 1S&3.

A. R e e v a l u a t e interlock system on c o l l e c t i o n tank ar>d h e a v y 'av e-
pump tank.

Respons i b i1i ty: TSO
T i m i n g : E v a l u a t i o n c o m p l e t e b y S e p t e m b e r 1 , '?S3.
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E v a : .. a t e a':e riate ~ e : " c c s cf ^ e c y c ' ' ^ c : r e K e a '. v c ' ; a - c
l a y e r 3SCK i n t o :ne 3'ccess.

R e s s s r s . ' b i l i t y : T S D
"'-^19: E v a l u a t i o n c o m p l e t e ty Se;:e"oe- '. 35;

:e. e»» a -: 'eevaluate the need for ana - e i i a : : : ; t y c' : " e
t ' " - = J S sewer a n a l y z e r .

R e s P C n s f b i i i t y : T S D / A n a l . I n s t r . G r o u p
T ; n- I n c : Recommendation by A u g u s t ', '983
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